Haemolytic 'efficiency' of C5b-9 complexes in drug-induced immune haemolysis: role of cellular C5b-9 distribution.
We report on quantitative analyses of C5b-9 binding to target red blood cells (RBC) lysed through the action of drug (nomifensine)-dependent antibodies (ddab) and anti-RBC antibodies (warm plus cold agglutinins). Immunoradiometric assays showed that, at any given degree of haemolysis, more C5b-9 was bound to cells sensitized with anti-RBC antibodies compared to cells lysed via ddab. Thus, C5b-9 complexes deposited through the action of ddab appeared to be haemolytically more 'efficient' than those deposited via anti-RBC antibodies. However, data obtained from flow-cytometric assays and immunoelectron microscopy demonstrated a major role for the distribution (total number) of C5b-9 lesions among the cells within a given cell population. Enhanced haemolysis with a given total amount of C5b-9 complexes appeared to be derived from a more even distribution of these complexes among the cells rather than from higher lytic efficiency of individual complexes. Since ddab bind with low affinity to cells, we suggest that these antibodies diffuse from cell to cell and cause extensive haemolysis through the deposition of relatively few C5b-9 complexes at each site. In contrast, high affinity antibodies remain largely bound to relatively restricted sites causing deposition of larger amounts of C5b-9 on, and hence lysis of, numerically fewer cells. With respect to the net intravascular haemolytic effect, our findings may explain why complement-activating antibodies of low affinity are often more detrimental than high affinity antibodies.